Although acupuncture treatment is increasingly in demand among psychiatric patients, to date no studies have investigated the effectiveness of auricular acupuncture (AA) in treating anxiety disorders or major depressive disorder. Thus, this study aimed to compare the effectiveness of AA versus progressive muscle relaxation (PMR), a standardized and accepted relaxation method. We examined 162 patients with a primary diagnosis of anxiety disorder or major depressive disorder, and each patient chose between treatment with AA, executed according to the National Acupuncture Detoxification Association protocol, and treatment with PMR. Each group had treatments twice a week for 4 weeks. Before and after treatment, each participant rated four items on a visual analog scale: anxiety, tension, anger/aggression, and mood. Statistical analyses were performed with the original visual analog scale scores and the Change-Intensity Index, an appropriate indicator of the difference between two values of a variable. Our results show that This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Introduction
Acupuncture treatment is increasingly in demand among psychiatric patients and many people report subjectively helpful effects. In many cases, current pharmacological treatment of anxiety disorders (AD) [1e3] and major depressive disorder (MDD) [4e6] is not able to achieve remission. Eisendrath et al [6] report on up to 60% of MDD patients not being fully cured after 1 year of treatment.
Thus, it appears necessary to give more attention to complementary treatments. The effectiveness of acupuncture in the treatment of AD [7e9] and MDD [10e12] remains unclear, owing to the strong distinctions of study results, the high diversity in methodological study design, and varying inclusion of studies in review research [13] . Further trials using standardized methods are required [14] .
In this study, acupuncture was executed according to the National Acupuncture Detoxification Association (NADA) protocol: a standardized and comparable method of auricular acupuncture (AA) with ease of application and limited adverse reactions [15] , which seems to have high acceptance among psychiatric patients [16] . This method was introduced as an additional relaxation technique on our unit, and includes the needling of five specific acupuncture points on both ears [17] . It was originally developed for patients withdrawing from substance abuse and has been the primary element of the New York Lincoln Hospital detoxification program, where it was established in 1985 [18] . Today, several studies suggest the use of AA in withdrawal treatment [19e21] , although recent research reviews could not confirm the effectiveness of AA [22] or even the NADA protocol [15] in substance abuse treatment.
As a comparative relaxation treatment, progressive muscle relaxation (PMR) was applied in our study. PMR has been well established for many decades, especially for the treatment of severe states of physical and mental tension, which is a common symptom of anxiety disorders [23e26] and depression [27, 28] . Many studies also suggest its potential utility in the treatment program of many other illnesses which are associated with conditions of anxiety and depression, such as schizophrenia [29, 30] , sleeping disorders [31] , endometriosis [32] , atopic dermatitis [33] , and cancer [34, 35] .
The main aim of this study was to examine the effectiveness of AA according to the NADA protocol versus PMR in patients with AD or MDD. We hypothesized that both treatments show significant effects in alleviating the examined items "tension," "anxiety," "anger/aggression," and "state of mood," and that there is no significant difference between these two treatments. In order to increase the patients' treatment acceptance and compliance, this study was set up in an open design in which each patient was freely able to choose between both treatments. We additionally presumed that, due to the more passive participation in AA therapy rather than PMR, patients choosing treatment with AA would show a higher rate of regressive tendencies.
Materials and methods

Participants
We examined 162 patients with a primary diagnosis of AD or MDD. All patients were treated on the psychiatric ward or day hospital of the anxiety spectrum disorders unit at the Department of Psychiatry and Psychotherapy, University Medical Center Hamburg Eppendorf, Germany. All participants provided written informed consent before participating in the study, which was conducted in accordance with the Declaration of Helsinki and approved by the ethics committee of the Medical Board of Hamburg.
All volunteers met the Diagnostic and Statistical Manual of Mental Disorders IV (DSM-IV) diagnostic criteria for the above-mentioned disorders according to a Structured Clinical Interview for DSM-I interview [36] , which was administered by two board-certified psychiatrists. These psychiatrists were working independently and were not included in either the acupuncture or PMR treatment. Furthermore, we gathered data on additional parameters such as age, sex, number of secondary psychiatric diagnoses, and current medication (see Table 1 ).
In order to rate the patients' regressive tendencies (signs of dependence), we used the FAPK (questionnaire for the assessment of psychosomatic disorder process), subscale eight [37] .
All patients underwent physical and complementary laboratory-chemical examination of blood and urine. Participants with ear infections, anamnestic substance abuse, or positive drug screening, as well as patients taking opioid analgesics and patients suffering from schizophrenic or organic cerebral psychosis, were excluded.
All patients received a multimodal treatment including a personal and group cognitive behavior therapy setting and psychopharmacological treatment.
Procedures
After standardized oral and written presentation of each procedure, each participant chose voluntarily between AA treatment and PMR treatment in a group setting. The setting involved not more than eight patients at a time and was performed in a sitting position. All participants started and finished treatment at the same time. Each session lasted 30 minutes and took place twice a week over a period of 4 weeks. Both types of treatment were provided by skilled medical personnel. Shortly before and immediately after group treatment, each participant rated four different items on a 0e100-mm visual analog scale (VAS): "tension," "anxiety," "anger/aggression" (VAS 0 Z none, 100 Z most imaginable), and "state of mood" (VAS 0 Z bad, 100 Z good). The VAS was handed out by the group therapist and was returned anonymously by the participants. Before the first treatment, each patient was introduced to the use of the VAS by the psychiatrist. For inclusion into study analyses, participation of at least 1 week was necessary.
AA
In this study, AA was executed according to the NADA protocol. It included the needling of five specific acupuncture points on both ears: point 51 (Sympathetic point), point 55 (Shen Men), point 95 (Kidney point), point 97 (Liver point), and point 101 (Lung point) [17] . All acupuncturists were nurses, specially trained, and certified in theory and practice of the use of the NADA protocol by Ralph Raben, MD, chairman of NADA Germany. They had at least 2 years' experience in application of the NADA protocol. All points were acupunctured with fine sterile single-use steel needles, sized 0.25 Â 20 mm. The needles were inserted about 2e3 mm deep, so that the needle point pierced the skin and was positioned in the cartilage of the ear. They remained in position for 30 minutes. To increase transparency and comparability, we used the Standards for Reporting Interventions in Clinical Trials of Acupuncture [38] in this study.
PMR
Patients who chose treatment with PMR were treated in a group setting, carried out by the method of Bernstein and Borkovec [39] . All participants were asked to close their eyes while sitting comfortably. Each group session included 16 main exercises of consciously tensing and relaxing specific groups of muscles.
Statistical analysis
Since patients attended treatment twice a week, we first calculated averaged values of the two pre-and post-VAS scores to receive one pretreatment-, one post-treatment-, and the resulting delta-VAS score for each patient and each week. These averaged values were used for further statistical analyses.
Due to incomplete data in the present study, an intention-to-treat (ITT) analysis seemed to be adequate. However, instead of ITT we decided to use another concept by defining an appropriate indicator, called Change-Intensity (CI) Index. This index is an analog to the "activation intensity" quantity defined by A. Yassouridis [40] . Based on the CI-Index we were able to avoid the difficulty of dropouts in a more convincing and reliable manner than with ITT and last observation carried forward.
The CI-Index is defined as follows: where Y B and Y A are values of an examined variable under condition A (no treatment) or condition B (treatment with AA or PMR). If Y B and Y A are equal, CI is 100 (%). In this case, the treatment applied was not effective. The more the CI-Index diverges from 100% towards 200% or 0%, the stronger or weaker Y B differs from Y A , which demonstrates the treatment's effectiveness. From the definition formula it can be deduced that the CI-Index is robust against outliers, produces data homogeneity, and since missing values of the variables are per definition substituted by values denoting standoff situation, it does not impair the statistical power of the study, irrespective of the number of dropouts.
To prove significant ad hoc therapy effects of AA and PMR across time, that is, post-treatment versus pretreatment changes in VAS scores of the considered items in each week, we first calculated corresponding CI-Indices for the averaged VAS scores in each week. On the obtained CI-Indices, one-sample t-tests were applied in order to test the null hypothesis (pre-and post-treatment VAS scores do not differ significantly) for each week and each treatment.
The CI-Indices were further used to compare the two treatments in their therapy effects over time. For this comparison, analyses of covariance using treatment as a between-subjects factor, time as a within-subjects factor, and sex and age as covariates were performed.
In case of significant factor effects in the analyses of covariance, univariate F-tests or tests with contrasts followed to localize simple effects.
Differences between AA and PMR in patients' regressive tendencies and the number of secondary psychiatric diagnoses were tested for significance using the Man-neWhitney U tests, whereas differences in age, sex, and primary diagnosis within the two treatment groups were tested using c 2 tests.
As nominal level of significance an alpha Z 0.05 was accepted. However, posthoc tests (univariate F-tests or tests with contrasts) were performed with an adjusted alpha (according to the Bonferroni procedure) in order to keep the type I error <0.05. If possible, values in tables and figures are given as mean AE standard error of the mean.
Results
Participants
Among all 162 participants, there were 96 with the primary diagnosis of AD [including obsessive-compulsive disorder (n Z 41), agoraphobia with or without panic disorder (n Z 22), post-traumatic stress disorder (n Z 18), phobias (n Z 8), generalized anxiety disorder (n Z 4), and panic (Table 1 ). Fig. 1 gives an overview of participation and dropouts in this study: 90 patients chose treatment with AA and 72 chose treatment with PMR. Eighty-four patients from the AA group and 52 patients from the PMR group actually participated in the study, while the rest (n Z 6 from the AA group, n Z 20 from the PMR group) did not show further interest in relaxation therapy. Throughout the study, we had a dropout rate of 35.8% (n Z 30 from the AA group, n Z 28 from the PMR group). Reasons for this were noncompliance (n Z 43), early discharge (n Z 8), or adverse effects (n Z 7 within the AA group) such as headache (n Z 2), local pain (n Z 4), or circulatory problems (n Z 1). Of all the patients, 28.39% were without psychopharmacological treatment, while the rest were treated with either one (29.01%), two (30.25%), three (9.88%), or more than three (2.47%) types of psychotropic medication. Disorder distribution, sex, age, number of patients with secondary psychiatric diagnoses, and current medication did not differ between groups (Table 1) . Although some medications indicate significant differences in their frequencies between treatment groups, at a Bonferroni-corrected level of significance they do not confirm it.
Outcomes of VAS scores
For both AA and PMR, VAS scores show improving results in all measured items (Figs. 2AeD) . The greatest effects were seen on tension (Fig. 2B) , whereas mood showed the lowest effects ( Fig. 2D) . 
Ad hoc therapy effects of AA and PMR
As shown in Table 2 , AA points to meaningful ad hoc effects on anxiety, tension, and anger/aggression in all 4 weeks. In each week, mean CI-values of these items were significantly less than 100, indicating a significant improvement after treatment in each week (one-sample t-tests, p < a B , where a B Bonferroni corrected alpha Z 0.05). Treatment with PMR also points to meaningful effects on anxiety, tension, and anger/aggression, but not throughout all weeks. It appears to have had continuous effects only on the outcomes of tension (p < a B , where a B Bonferroni corrected alpha Z 0.05), whereas the effects on the outcomes of anxiety and anger/aggression did not show steadily improving results. The outcomes of mood rarely improved: The effects of AA were seen only within the 1 st week, and the effects of PMR only within the last week.
Treatment comparison of ad hoc effects over time
Multivariate analyses of covariance applied on the CI-Indices of the considered items revealed that there was a significant effect of time on anxiety and tension [multivariate tests of significance; anxiety / F(3.132) Z 4.79, significance of F Z 0.003, power Z 0.941; tension / F(3.132) Z 16.08, significance of F < 0.0001, power Z 1.000], but no significant effects of treatment or time-treatment interaction on these two outcome variables. The CI-Indices of anger/aggression and mood were not significantly affected either by time or by treatment, or by time-treatment interaction. There were no influences by the covariates sex and age. Between the AA and PMR groups, no significant distinctions could be found at any time. Subsequent tests with contrasts in analysis of covariance across the time-factor levels pointed for both items (anxiety and tension) and both treatments (AA and PMR), with significantly higher values in the 1 st week than in the following weeks (tests with contrasts, p < a B , where a B Bonferroni corrected alpha Z 0.05). Note that although the anxiety VAS scores at baseline ( Fig. 2A) are statistically different between AA and PMR, the CI of the VAS scores between pre-and post-treatment did not differ significantly between treatments.
An interesting question would be whether baseline values and eventual cross-sectional correlations of "anxiety," "tension," "state of mood," and "anger/aggression" in the intervention sessions may influence the discovered time effects. To answer this question, we additionally performed a multivariate analysis of covariance by simultaneously considering the CIs of the four variables as dependent variables; treatment and time as influential factors; and age, sex, and the baseline values of the considered variables as covariates. Besides a significant main time effect (Wilks multivariate tests of significance; effect of time: F 12,119 Z 5.21, significance of F < 0.0001, power Z 1.000) the other two effects, that is, the treatment and the interaction "treatment-time" effect were not significant. The time effect was significant on anxiety and tension (univariate F-tests in analyses of covariance, p < a B , where a B Bonferroni corrected alpha Z 0.05), a result identical to that reported above. The covariates now showed a significant effect (Wilks multivariate tests of significance; effect of the covariates: F 24,423 Z 3.27, significance of F < 0.0001, power Z 1.000) predominantly caused by a significant association of the anxiety at baseline to the CI values of anxiety in the other intervention sessions. Since factors identified in covariance analyses are adjusted from covariate influences, we can assert that the findings regarding time effects on anxiety and tension are robust.
Completer analyses
Additional exploratory and confirmatory analyses including only completer patients, that is, patients who participated in treatment for the entire 4-week period, did not decisively differ from aforementioned study results (not significant).
Patients' regressive tendencies
Fifty-eight patients from the AA group and 40 patients from the PMR group filled out the FAPK questionnaire subscale 
Discussion
This study was set up as a prospective parallel group clinical trial and investigated the effectiveness of AA according to the NADA protocol versus PMR in patients with AD or MDD. It revealed, in agreement with our initial hypothesis, that there are no significant differences between these two treatments. Both treatments showed significant effects in reducing anxiety, tension, and anger/aggression, which affirms our patients' subjective assessment and justifies the practice of these two treatments. Furthermore, patients' regressive tendencies did not affect treatment choice.
To date, there are no studies investigating the effectiveness of AA in the treatment of AD or MDD. However, several investigations show preliminary evidence for the effectiveness of AA in reducing anxiety symptoms, for example, before dental treatment [41, 42] or other ambulatory surgical interventions [43, 44] , or among healthy persons [45] . Wu et al [43] concluded that both body acupuncture and AA are effective in reducing anxiety before surgery, but due to its applicability, AA "seems to have more wide usage in future anxiety treatments." According to Acar et al [46] and Paraskeva et al [47] , other facial points also seem to be appropriate for lowering preoperative anxiety. In 2011, Black et al [48] set up a trial investigating the anxiety-lowering effect of the NADA protocol among patients withdrawing from psychoactive drugs. However, in comparison to other control treatments including sham AA, it was not found to be more effective in reducing withdrawal-related anxiety.
It seems quite interesting that both AA and PMR were able to improve tension, anxiety, and anger/aggression, but not mood. This indicates that tension, anxiety, and anger/ aggression might be influenced more easily than mood by relaxation therapy. We can assume that mood is an emotional state, which is more stable and obviously, in the short term, not as easily improved as other conditions; this also might be a reason for the higher rate of dropouts in depressed patient collectives (see below) [49] . This interesting result deserves more attention in further studies.
This first trial examining the effectiveness of AA in the treatment of AD or MDD is encouraging. Unfortunately, our results cannot simply be compared with other studies using different forms of acupuncture, such as body acupuncture or electro-acupuncture. This basic problem of comparability within acupuncture studies has been described by many authors [7, 8, 14] .
Several limitations must be considered. Firstly, neither randomization nor blinding was applied. In order to increase the patients' treatment acceptance and compliance, this study was set up in an open design in which each patient was freely able to choose between both treatments. To determine whether treatment choices may have had an influence on study results, we gathered data on age, sex, secondary psychiatric diagnoses, and current medication. No differences were found, which implies that both treatment groups might have formed approximately equally. Due to our study design, it must also be considered that we were not able to eliminate possible placebo effects. Therefore, we suggest that sham AA should be included into future studies.
Secondly, since acupuncture and PMR were applied in a group setting, there might have been possible group effects, which were not further examined in this study. Investigating possible group effects in acupuncture treatment might be an important issue in future trials. Thirdly, our patient collective comprised AD and MDD. While the summarization of highly comorbid disorders enabled us to set up a larger clinical real-world sample, it also means that our study results could not simply be transferred to each disorder individually. Fourthly, all patients received a multimodal treatment including psychopharmacological treatment. Thus, we were not able to exclude that medication also had an effect on study results, although there were no significant differences in medication distribution between both groups. Fifthly, the usage of VAS may have been afflicted with errors. The immediate assessment of personal mental conditions and, furthermore, the attempt to set pretreatment and post-treatment feelings into correct relation may have caused erroneous data. However, it can be assumed that within the multitude of data, most patients were able to make certain assessments. Sixthly, many patients did not participate in treatment throughout the total period of 4 weeks, which caused a decrease of sample size. A recent meta-analysis, investigating dropouts from cognitive behavioral therapy, also showed a high rate of 26.2% during treatment and even a higher rate of 36.4% for depression in subgroup analysis [49] . Interestingly, contrary to our expectations, free treatment choice did not decrease the dropout rate in this trial. Mischoulon et al [50] , who also examined acupuncture treatment in MDD in an open design, reported about a similar dropout rate of 33%. It seems that regardless of treatment choice, especially depressed patients show higher tendencies in discontinuing treatment. It can be assumed that this behavior is reducible to the main characteristics of this illness itself, such as listlessness, hopelessness, and lethargy.
This study is the first trial comparing the effectiveness of AA according to the NADA protocol and PMR among patients with AD or MDD. Despite the limitations, this study suggests that both AA and PMR may be useful and equally effective additional interventions in the treatment of AD and MDD. We suggest that randomization should be included into future study designs and that controlled studies using sham AA and blinding should be performed in this patient population.
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